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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To stably form the domains 
in a liquid crystal layer corresponding to plural 
microregions varying in pretilt angles and to enable the 
wide visual field angle display of stable operation 
characteristics at the time of voltage impression in a 
perpendicular orientation type liquid crystal display 
device having the perpendicularly oriented films 
consisting of these microregions. 

SOLUTION: This liquid crysta display device has 
electrodes 22, 26 disposed on the inner surface of a pair 
of substrates 12, 14 arranged to face each other, the 
oriented films 44A, 44B, 48A, 48B and liquid crystals 40 
which are sealed in the spacing between a pair of the 
substrates 12, 14 and have negative dielectric constant 
anisotropy. The oriented films 44A, 44B, 48A, 48B are 
the perpendicularly oriented film to approximately 
perpendicularly orient the liquid crystals and have the 
plural microregions varying in the pretilt angles. The 
molecules of the liquid crystals are approximately 
perpendicularly oriented at the off level of the impressed 
voltage and the molecules are shifted and oriented to the 
substrate surface side at the on level of the impressed 
voltage, by which the domains A, B corresponding to the 
microregions are formed. The liquid crystals have the 
orientation stabilizing regions Wl in the boundary parts of 
the adjacent domains. 
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■tS*«WS:, TFT (Thin Film Transistor) £:CF 
^$:MVNfe*^-TFTSK B ^^ 
iO »C*Bl,fcfc«>«:, ^4HJ©g^~H5HS©g^,tL 

[0054] mimmmi mimmmit. %i% 

Jeg»®*bRS:A5-T F TM B ^^Sail LT&ttfb 
Lfc%©T*S>'J. -f©W®BIS:BI8JC, ^ffi®5rEI7 
(a) IC^Lfe. 

[0 0 5 5] 3©^5-TFT« a ^^Sii, TFT 

1 10 Si:, CF (*^-7j)lt) ^SriBKUfe^ 
^■SS (OT, CFSStftJ-TS) 2 1 OS 4:. 
0 (Z)l6firafc^AS*ifcfe»ftl 7 0 4:, ^tie>®l£«<JD 
^WWcBB»a*ife«jt«i ll, 2 11 4:^e>*S. 

[0 0 5 6] 08(C;}3^T. 110, 2 10ti#5Xg 
ST'fe'J, 1 2 0, 1 3 0, 1 4 Oli-^-ti-fftTFT?: 

3 a* i 5 o »mti 250 li^traimffiT-S) y . 
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[0 0 5 7] ZZX\ CF36K2 1 OSfCfc^Ttt, M 
ffiWfit2 5 0 0>±lCJi<'J>r$ K<7>BE|SJ&2 6 OA, 2 6 

HKC«fcyffi[RlBl2 6 OA, BHfr&2 6 0 B 1/7^1/ h 

^^-eti-rtio (8 5° ) , £ (8 9. 5° ) izmzz 

*U 3<ilC2 6 0 A^i2 6 0 B©^folfCvf 

reran?**. 

[0 0 5 8] -15. TFTS«1 1 0 SlCfcwrti, « 
tfBWtCbT^l/^l/h^^-ftl-eno (8 5° ) , /S 
(8 9. 5 ° ) ©BEfnJlR 1 6 0 A, 16 0BAI 160 

SP^-tCS^ 1 5 5 H#& »J , i©a«fr©ffi6]tt 1 6 0 h 

©yu^;bh^iytt8 9. 8° tftsieifcjgiasn. 
*®?KfiR*a%* 2 mmmt nraft?**. 

[0 0 5 9] ~~T% BEfSflK<Z>&# 1 5 5 WkM)fc$Z> 
SrfSfflbT^*. 30«aKi:LT, S/Un>fiftBt^ 

i 5 5 h fcjKdw-s. z <d±\z#v j s. Fcamtm 
z±wizmft-fz>ztx\ mfam>m&i 5 5h^ 

[0 0 6 0] ^(D^^fig^ffiCO^ii, TFT£# 

BEffiilKwfS* i 5 5HZmiX'£Zz£X&z>. 07 

(a) 14, H8a>*Wc#ffi+*/t*->©¥iSB«:, 
«BU36li , ra*Lfc*j©T*a. 0tf>ODX-X' . Y- 

v ©aw*, -tti-efteiscwffiBltfDX-x' , Y- 

Y' ®«S^»C«j£;-r6t;fflT*>S. B^af^tt. 08 

X. 1 2 0Btty-XA^«S. MOBtt^-h/U 

[0 0 6 1] 08tC;^l,feBEfaRl 6 0 A, 160B, 
16 Oh, 2 6 OA, 2 6 0 B#7£j££tl£;*J7-TF 

[0 0 6 2] £<blC. ±T7&'fafcJ:tf£^fflGMftfc# 

(b) loSLfc. 

[0 0 6 3] BJ|6jBH3«i:tf*<Z)T*B?<7) 



(7) 4$ffB¥ 1 0 - 9 6 9 2 9 
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*nse^»tcfi^"rii, Offi[siK2 6 o h<nm&.tf 

CF3SS2 1 OSflBfCfeU, TFTgfil 1 0 SfflJCUi 
&v^il, ®BElflJUt2 6 0 h<ZHi*&«teR1-4fe«)lc, 
CFMlC«U^sa52 2 0 HSJg)«f*ii:. 

[0 0 6 4] i3T% EfilBtwa*2 2 0HS:?gfiR-fS 
10 feftlC *3teSe^»T*ttCFJi2 2 0S:?SfflOTV^. 

1-*ii:fCj:y«y^saJ2 2 0HS:Jgfil , fS. z.co_t 

CDS* 2 2 0 H 3 
[0 0 6 5] 3OT«^il^^£CD^i, CFI2 2 
Ofe»ffibTI?SR«:*»^> , ti4:J&<KieiBtC)a*2 2 
OHfc^T'^S.TilT'&So M&160A, 260 
A£«fctfIE[SjKl 6 OB, 2 6 0Bfl)^Uf;i/hf|H 
20 Jvftia (8 5° ) , jS (8 9. 5" ) ^ 
\Zy>7\& 16 0 B*^ 16 0 ACD^fSk fcitf 2 6 0 A 
3&»e>2 6 0Bffl5ErlfincfilWTff-5ii:. S&2 2 0HSP 
0>IE[nJ&2 6 OhO-ZV+JlbftZj (8 9. 8° ) £ 

[0 0 6 6] 07 (b) te, 09<D#«tcm-r-5A-^ 

©fSFWi. 09©IMP:9lC{i!^-O?^£tfUT& 

5„ fceu 2*^«i5 0(i, immmzmmiz-tz 

£«>{CH0 (a) OBXWil 5 0 ZixLttOX'tb 
30 2 2 1 Pt 2 2 1 Qfc"eH*nfc«W2 2 1 

Ji. ^77^VhiJ^TS»5. 0*CDY-Y' ®ffl$7> 
t±. 09CO^fffi0(7)Y-Y' ©aKS-fC^JSI-St*©-??* 
S 0 (Y-Y* Sr«fyffi»ffei»T?^LfeOt±. *f|pJ*(K 
fi!l©TFT<Z>aiS7>t)^T. *f/S-fSWSS:^-ri»il^ 
StibT'feSo ) 

geftWGQg* 2 2 0 H®tS3abb<J4«:S * 
SrHW-Ht S*WtC(i|g4|yg^®tlBf^©tjCDT'fe-j3 

40 [00 6 7] fcfc, ^4^©g^g(Z)TFTS«i:, ^5 

01 0Sr«SLTKW1-S. 

J#K4 3li, (SlO/xm, 5 0 0 0 ACOi/U =i>M 
ftR (S i N) Srfl^fc. 3<Z)S i N'Kli^XYCV 
D iC «t U L, CF4*^*fV^K7-rX'!;f> 
50 rtC«J:»JA*-n>y?:J6Lfe, 
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[0 0 6 9] ZL(Di(ifi»K4 3Z%?S>mmW&2 6CD± 
T'l^Ml/N^a (8 5° ) , 0 (8 9. 5° ) Z% 
■fitflK 3 KfcfiElfifflt (BSft3t»tf)SE 1 2 11) 
4 8a, 48b^ IWEflSl*»^«W)*^i:ll»tCL 

cf^lC&S «fc -5 tCffiH^to**: LTV 
[0 0 7 0] Tfflffl*7XSfl2, S^««2 

2, BE[6jR4 4 a, 4 4 blCWLTtt. 01 (a) <D£ 
^tC ffirfiJK4 4 a, 4 4 b©J&»!^#±flHS«©fc 

<Z>H«KCifcii4 0 fc&ALfc. 
[0 0 7 1] ^(D£^\zm&^t-ftG$mm<DW.&$i 

tmw.t. «wehi (a) <ms&*&a.t.t:&Mtis 

fe. t-T, mflnmES:lK<LTK^-f>«:«4S-a:-f© 
:fKH£K&U£m. #*»g*tt?l4. K*-f>0#lf# 

fcfcWBLfc. JttSSWHl (a) {Cfc^Tii, tfr 



(8) ^ #M¥ 1 0 - 9 6 9 2 9 
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[0 0 7 2] JLCDi^tC, :*gQtegJ»CO£jt><0EnTV>S 
CQte, IStR4 3^*©iffTfflEia^^1!R«W4rtS: 

*l *<Z)ffiWlC&S— :3©K*>f >A, BlC^tSMtg 
10 [0 0 7 3] it, #!Qfig««±T#l3Ji3.fcO c ;fe&# 

fc. iiZHatfltfcLTSiN&JBVv ^(Dimtimffi 

[0 0 74] 
»13 



M* (S i N) 






ttNLCt (Q cm) 


f A < >4>ftXft 


I 0 0 0 A 






1 0 




2 0 0 0 a 






10" 


a if ft* 


5 0 0 0 A 


*« 




1 0» 


ft* 


1 0 0 0 0 A 


SI 




L 0" 


ft* 


ttKtft (SiK) : L 0 1% ft t-m. 




ft* : 3 0 0 OA 



[0 0 7 5] ZLWSiNRti. fftHltfXhbTS i H4 
/NH3 SrfflV^^XvCVDfCjitJ^Lfct)© 
T% fHWEU$j6. itiSJfipttJl&l OlSflcnCOt;©^ 
Jt«tt#e»*l*. 3IT*lt f3»#* (SiH 4 /NH 
3 ) ®ilH««:#J»-t*i4: , ri©S i NR (S i N X R 

e>tCf££Lf_. S i H 4 ®SI-&S:#< U 

s i u^»c-rsrfcic,fcyji^£/hs<-f*;^# 

10 0 7 6] BWfCBBL/Tli, 1 0 00 40 

-1 0 0 0 0 AC75<EH ilMl 0*5 flan) T 

fWi L3t»«. 2 0 0 0 ARhT' K* W >A^T'$>o 
fe. JtJfilftlClHLTtt. 1 OlO-l 0l5Qcm (fc 

£U K¥3 0 0 0 A) ©lefflT'SWtf-iiiS*, 1 014 

-::-T.n ! ~ '•* * ' :, f-tt'T fr + 



[0 0 7 8] *i\ ffljM*n©»A*^ v&iKpfa 
apt), ^oi^a (mt*. TFT«»ffl®«a 

li 1 0 12 n cmg^* fett*n«±«)«) t IBI^RiiCOM 
{Ctg^$^^f-*(Cti. 1 0l2QcmJ^±<Z>flK)^Sn?» 
^> 0 1 0l3QcmRi:-e*mi3e)lca*LV^ 3^)*6jR| 

fe«btcti, -^cz)^*ffl (^«*£ i:DI»iiBtiifBltT-3£ 
twi offifaro« u >tr-^>^i:LTiWi /i o 
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0) ffl«#l/2T?**J, K*J«I&2 0 0 0A©*§#{C 
(#lx.Si\ Wo^m) ©«i2l/2 5T' 
Z.<m&* ffilffiU 3 *fi*il8£4 3T 

©»®*o*JM!<o*!j l 0fg£:&.5. ap%, *S*iK4 3 

*>*©m/l 0©ffli:fc.5fc*b. i? 9 Iffltl?M 

[0 0 80] ftot, £ 1 ©M*tt, nEi^JSSEj£ft«« 

*-f>A, BOMtt CSHIS) i:LTffr§t££#>tc 

*ft*SI8l4 3 fW9l"1*1b&i ZH&m-tkaHWlFTii* 

®BA^. *l»Cfc*tfi. IMWSe**J6^, 2000 
ARJ:©BI»OS iNflW5jSl^ii:S:n%UTV^«?. $ 
^toha^^m^E ca bUP^j^££#T'6*EiiK 

S. 

[0 0 8 1] Z.(J)&*>tifflM$k\ 3 £Mffi!l©«& 

£fc#T?*.B. fcfc. ififi^lS4 3i:bTt±, ±IB©Si 
NKcDffifC, Si0 2 Bt-^S iOF»»l:M^*ii:*i 
T'^-5o S i 0 2 LT S i H 4 /N 2 O 

&«<r\ S i OFRttfta&;5f*i:LTS i H 4 /N 2 O 
/SiF 4 SfflV^^XvCVDtCj:»J^1-Sit 

awttt. *ff#fej:tm#©^s^£ii, *ti 

©ffi£f3ffl5T£ i £ % HT|gT'$>^„ 
[0 0 8 2] i*e*#B|4 3£LTl±, ±§B©J:e>& 

milt. T9V L C - 2 0 0 1 (H#ft«H) 
G8®$Eli#t3, tmfiipimi 0l5Qcm) . 
5 K^fflRN - 9 0 1 (Hgfb5**D (RW* e 
3, Jttgftpliftjl OlSQcra) 4*a£fK$*ggftg(&M^ 

[0083] #ac, mes&BmizMi&ir&xmi*:. 

TFT (Thin Film Transistor) tCF (j:^-yj)l 
" ft _ - ft * i'^fW- ' " + 

m^momm. i^^-tft W3&&&m.<n tfti® 

tC, sflBEIfeigi ! (a ) \zjjkLfz. 



(9) «WPP 1 0 - 9 6 9 2 9 
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[0 0 8 5] znx^-TFTmghiGmmt* TFT 
l 10 Si:, CF S&ffiSiLfcjre 

(wt. cFS«i;frt£) 2iost 

«lCKKS*ifc«}t«l 1 1, 2 1 ItA^to. HI 
2KJ3V^T. 110, 2 1 0li#^xS4£T&Us 12 
0, 13 0, 1 4 0tt*ft^4xT FT y-* 

*& Kw>«i y-hm«7?*y, 220, 22 

El* 1 5 oaisxmfi. 2 5 ou*frfii«f-C' 
*>»J, v*rttfc^fciTOT??!^s*i-o>*. 

[0 0 8 6] 3.3T% TFTgfeRl 1 0 SfCfe^Tti. 

mmnm 1 5 0 ©« *9Jtc. s i n ic <t u ^©ne 

HUH 5 5R£iBfi!tLfc. -€• LT, *-©±}c£®££e> 
J:-5fCjKU>f5 K<0ffifiJKl 6 OA, 1 6 0 B Sr^fc 

K160A, 2 6 OBOT^U^I/Mttf-tfl-efla (8 
5 = ) , 0 (8 9. b 5 ) £f£Z>£-5lzmMU Z<blZ 
20 1 6 0Ajb*£ 1 6 0B©*I^IfC5lf>^SflSLfe. * 

[0 0 8 7] CFI6S2 lOSfCfc^Tfe, tSlf 

RUlKlbT^'l/^h^-fn-ftla (8 5* ) , P 

(89. 5 ° ) ©BBrfillg 2 6 0 A, 2 6 0BA\ 260 
B*»e>2 6 0 A©*|fiIfC5^>yS*lTiBKa4xT^ 
S. '©BHf^iK©«^i:^fig^£t;, ^6|Si©g^t|5i 

[0 0 8 8] 331% ^©iiifi^Kl 5 5 RiJRfiWS 
30 fettle, **SB^«'^ttTFTS:fiai'rsfi5SBBtl 5 5 

$:?SMbTV^^ 0 3©«S^i:LT. SiNI^SiO 

^©;^->^sie)tc^-^-->y-r-s3i:T% m 

mzW^(DtmKl 5 5RSr^LTV>S. t£oT. T 
FT&£gH-6«38Rl 5 5&?SMLT, XS^S:^ 
■T3i:^<^©$fe^JKl 5 5R&$!J9M-s-i:#T?£ 

[0 0 8 9] HI 1 (a) (4, 01 2 ©3-JftC*ff6f 4 
40 ^*->©ipffiH«:, «HJt$Bire, ^UAcfe©T'fe 
•J. HfW^li. 121 2©[Hj-gp^Hc(i|WI-©^5: 
f^LTfe^o g'J©^ilLT, 12 0BltV-^Ul 
& 1 4 0 B14Y- t-y\'xmffiT*fe5 0 ^15 
5 P, 15 5 QT-mt tltztm l 5 5 «T F T©^SK 

i z ©BrffiH© x - x , v - v ©gp^tc^-r t 
©T'^So 

[0 0 9 0] 01 2lZ^Lfzm-fcCOmmi 5 5 RilBE 
50 f6jRl6 0A, 16 OB, 2 6 0 A. 2 6 0 Bi:A^pg 



(10) 
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Snfc*5-TFTHJEfi*ay£»-S3^Tt4. Stall 7 
[0 0 9 1] $ ibtC ±T#fSl;f3 J:t>'^fe&rSl(7)m^# 

Ufe*j<Zn?. * (DtimmZm 1 3 iC< 1 10 

(b) ic^ufc. *£&&mu*. mxommomn. 

[0 0 9 2] #5ttB!flWC£VNTtt. 0)^<Z>«5lilBI 2 
2 2R#CF*R2 1 0 S«IC*»J, TFTSfiHO 

ffl2^,lWfeS. ftoT, TFTSil 1 OSflK 
ti. 5 5RJ^©«$«:Sg7£»!&h 

m-X'&h cFi«2 1 o sw<nmmxk<Di: 

3tCj*&o&*>®fcfeoTV*S. 20 
[0 0 9 3] CFlt2 10Si;fe^t, 79<y*Vh 
'J?^I2 2 1, 2 2 21*. »7*SB^JiUCteV^li3S 

9-?bV97>M2 2 2 &#ffltfli 2 5 0 <Z)±tCJBJftf£ 
*«i:LT^S. ^77^7h'J^^I2 2 2ll 
* 1** <OJBf**i«- (Wtfcfc * - > 75 >v * fcSs&n U 

K:^C*-=.>yfSrfcT, HBftC, ^t^£DiM5jg^2 2 30 

2 2 LTIDHRS:**-* ' £ & < 2 
2 2R«£3W$3i:#T?**. 
[0 0 9 4] BBfa&l 6 OA, 2 6 0 A£<fctfKr&JK 1 
6 0B, 2 6 0 B<7)-/l/7 c ;i/h^&-etl J fna (8 5 
° ) , /3 (8 9. 5' ) tU ^Z/f\t.\ 6 0A**& 
16 0B©m ££#2 6 0 Bfr<h>2 6 0 ACD^[o](C 

[0 0 9 5] 01 l (b) «u H l 3 ©SJflcatJSf * 

ttLTfe*. fe£U 2.£*W*15 0tt, SSIS^&B^ 
SttCf Sfc«){craH (a) <7)®^m*l 5 0£^L£t; 
tf)T'&£„ 2 2 1 Pi: 2 2 1 Q£-7?H*ftfc«« 

- : ;i. " v - ■'. n'*' : . : -' J " 

awj-ii. mi 3 cosftffiEico y — y 1 <z>w#ic*ft£;t- 

(Y-Y* &*f l Jaiffe»T?^Lfe«)tt. *f 
RaHS(lllfflTFT(!5»»fctftT. fmirZlfffittt 



4$WPP 1 0 - 9 6 9 2 9 
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2 2 R©flafctfJM;& ,££fifcW£ 3£*«»;:«3S7306 

[0 09 6] jy±©*je^JBli. T F T V 
jSSatSrtfr&lCSW! L fe #\ T F TJi^iCM I MJit^ 

[0 0 9 7] 

[?§^©S&S] l»*JSiWS2|SIB®«Wfc«fc*iti. ^ 

[0098] m^9.3 jmetBMiiD^miz^tiii, mm 

[0 0 9 9] W*S7^88S«ffl«refC«I:*lti JaU 

5-7jft*<DM£t~itjymm* (tft« 
[oioo] rnxmnmi na«©«wicj:tiii. r 

[oioi] 27^mi sms&mmizzMi. 
* (tft^) (mmmztsmLx. xm^^m^z. 

[0 10 2] 3l*ai 4E»Z)«Wlc«fetiJi. JtAMS^ 

- *:^-r»rffig] 
flU ( l V>f -x 1 0° ) 



(11) 



«MFF 1 0 



9 6 9 2 9 
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[05] 5tf>y?f L&frm£7l'?-Jlbiti 
[06] ^3^3g^«5:^1-»fffi0 

[07] mzmm&m (a) . fii^ssofe^^ 

(b) , £^-T¥K0 

[08] ^4 sse^tt&^-rffasH 

[09] «5M^tW 
[010] £6 HS6^fl§5:^-r^ffi0 

[0i i] %nmmm (a) , s^^siwi 
(b) , *7Ft¥wm 

[012] «7gQBKBS:^-rWfffiH 

[013] ^8 mmm^-timm 

[0i4] -ocds^j <m> >m®m^fifi9^tc j: 

[015] fficTJti^j (Beifij^jfc «t zmsmmm 



[016] g 
[017] b 

12, 14 



1 5 
1 5 



10 



2 2, 
4 0 
4 1 
4 3 
4 4 A, 
GDI 



2 6 



4 4 B, 4 4 a, 4 4 b, 4 4 c, 4 4 d IE 



20 



20 



4 4 h, 4 4k 

4 5 

4 8 A, 4 8 B, 

111, 2 11 
110, 2 10 
1 1 0 S 
1 2 0 
1 3 0 
14 0 
1 5 0 
1 5 5 
1 5 5 R 
1 5 5H 

1 6 OA, 16 0 

2 1 0 S 
2 2 0 

2 2 OH 

2 2 1, 2 2 2 

2 2 2 R 
2 5 0 

2 6 OA, 2 6 0 
a, 0, r 
A, B 

H 

Wl, W2, W3 



SEfcfflt 

48a, 48b, 48a, 48b BE 
TFTS« 

b, 1 6 o h aetiiK 

CF, *7-7^M. CFI 

BM, ^77nh'J^, ^'V? 

B, 2 6 0 h BEtiM 

mm. k*^> 

, W4 &ms&tim* msm& 



[02] 



[04] 



ft*« (UV) JflWIHIBiy^f-AhfttoBfftSrH 




(12) 



ftffl^ 10- 9 6 9 2 9 



[01] 



Mini w^%. « 



dssss\ t I I I p 



- 4t*L 



(40 



' A 



\ 2, i 4 

40 Ik** 



L t I I t 4 . n 



-4o 




UA. 44 B. 44t. 44b BP 
4 I A. 4 1 B. 41*. 4tb 0 



( > * h ft 10* ) 




[05] 



06] 



■? t- >* m l a * « & y u * a, v * t © n * * * -r a 



». 1 0. 2 I I 



m i ! t : h 



He- 





(13) 



4#WPP 1 0 - 9 6 9 2 9 



mi] 



[015] 






TfTTT O 1 



Lucy ^ j 



» 4 lfta5B 




/ir- 

/xo - 



/SO 

no 
— /// 



[HI 6] 




ztot 



Ml' 



r 




[Hi 0] 




p >* 




(14) 



ftffl^- 1 0 - 9 6 9 2 



[011] 



/st 

/SO /Stf {Stt 



/20S • 



1 


r" 






f] — jt 







mi 2] 



w 




*8 5IJt^«^^^ttSE] 




/IV 



/ft - 



in 



(15) 



9 6 9 2 9 



[014] 



[01 7] 




J25SL 




115- 



6 ©*fi£*»Bottfr*RE*- £ El 




v- v, 

\\\\ V 



W#Jl|«;i|*$rp^MEJi/jNffl*4 TB 1 # W^/f[«JI[*trm^E±/hH*4 TB 1 # 



